Although the gauge invariance in electrodynamics and the self-energy problem of the photon, have been discussed by many authors, the situation has not yet been fully cleared. For example, satisfactory answer has not been given to questions such as what is the consequence of the gauge invariance, why the interaction of the electromagnetic field must be introduced in a gauge invariant way, or how this requirement is related to the self-energy problem of the photon. It is the purpose' of this short note to try to throw some light on these problems.
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The first thing that we want to point out is that the gauge tronsformation is a 'traps[ormation whiCh; conserving the transverse waves, a!rers the homogeneous parts of the longitudinal and scalar components of the electromagnetic field. Therefore, the fact that the whole scheme of electrodynamics is invariant under gauge transformations is another expression of the requirement that all physically significant results must not depend upon these parts of the electromagnetic field. The situation will be made clearer by secondly pointing out that the gauge transformation can be regarded as a sort of canonical transformation, and so the homogeneous parts of the longitudinal and scalar components lie within the arbitrariness of describing the field which is allowed by' the canonical transformation. This is even the case when the electromagnetic field is treated as external, where a suitable 'canonical transformation applied to the particle system' just reproduces the gauge transformation.
Thus" although it is generally believed that the self-energy of the photon must vanish. by the require· ment of gauge invariance, this conclusion does not seem compelling to us. We think that there are insufficient points in the current discussions of this problem both in the analysis of the induced current and of the theory of relativity. Indeed we can show the existence of a gauge invariant and still nonvanishing induced current by a straight forward calculation. Of course it is true that we can not avoid mathematical ambiguities inherent in present quantum-electrodynamics, but these ambiguities can be reduced by attributing small mass to the photbn, which enables us to use its rest system in the actual calculation. The continual approach of such field to the electromagnetic field has already been shown by Glauber.!) The induced current thus obtained is 8jlL= (quadratically and logarithmically divergent coefficient)
where " is the rest mass attributed to the photon. This result is obviously invariant under a generalized gauge transformation, AIL--+A~+alL.1
and satisfies the conservation law of charge on account of The important conclusion that can be drawn from this form of 8jIL is that the additional term to the interaction Hamiltonian caused by the interaction between 8jIL and AIL can never be interpreted as giving an alteration to the rest mass of the quanta. In order that such an interpretation is possible, BilL must be of the for:n (const.) x AIL, whIch is in violent contradiction to the requirement of the gauge invariance of ~1iL.
Thus, the condition of gauge invariance imposes a severe restriction to the physical interpretation of the interaction energy, and we are faced to a serious difficulty in confronting with energy which is hard to interpret. The only way out of this difficulty seems to renormalize the light velocity as propos&! in our previous paper. In fact, if we reformulate Lorentz transformation following this idea, all difficulties concerning with the self-energy problem of the photon can be solved very naturally. We want to consider this fact as a proof of the necessity of renormalizing the light velocity which might seem rather strange at first sight.
Details will be published in a later issue of this journal. 1) R. J. Glauber, Prog. Theor. Phys. 9 (1953) 
